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depths	 were	 more	 common	 posteriorly	 in	 the	 mouth,	 scores	 improving	 progressively	 towards	 the	
incisors,	BoP	 showed	a	 similar	pattern.	Gingival	 recession	was	also	 correlated	with	 tooth	wear,	 and	
occurred	most	frequently	on	the	buccal	aspect	of	premolar	teeth.	The	majority	of	participants	brushed	
their	 teeth	at	 least	 twice	a	day	 (74%)	and	had	attended	 the	dentist	or	hygienist	at	 least	once	 in	 the	
previous	12	months	(87%),	mainly	for	routine	check-ups	and/or	a	scale	and	polish	(67.2%).	In	general,	
the	 participants	 self-reported	 oral	 health	 correlated	with	 clinical	 findings,	which	 showed	 a	 self	 and	





supports	 existing	 data	 that	 smoking,	 being	 male	 and	 less	 significantly	 obesity	 are	 risk	 factors	 for	
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3.5.1	 Associations	 between	 periodontal	 clinical	 scores	 and	 questionnaire	
variables	that	could	be	causal	
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on	 probing	 and	 associated	 questionnaire	 variables	 that	 may	 be	
causal	for	it	
46	
Table	3.6	 Shows	 significant	 associations	 between	 the	 periodontal	 variable	
recession	and	associated	questionnaire	variables	
47	

















Figure	3.2	 Maximum	 recession	 depths	 (mm)	 on	 buccal	 and	 palatal/lingual	
surfaces	 in	 study	 participants.	 The	 frequency	 is	 expressed	 as	 the	
percental	 of	 participants	 with	 a	maximum	 recession	 depth,	 which	
ranged	from	0-9+mm.	
37	
Figure	3.3	 The	 distribution	 of	 clinical	 scores	 across	 the	 maxillary	 and	
mandibular	 arches	 on	 the	 buccal	 and	 palatal/lingual	 surfaces	 of	
teeth.	 The	 y	 axis	 of	 the	 graph	 represents	 the	 percentage	 of	
participants	with	 this	 result	 once	missing	 data	 had	 been	 removed	
from	 the	 analysis	 and	 the	 x	 axis	 of	 the	 graph	 represents	 the	 tooth	




Figure	3.5	 Participants	 brushing	 habits	 showing	 the	 number	 of	 times	 they	



























































dental	 appointments	at	NHS	GDPs	 in	 the	South	West	of	England,	and	 to	examine	 the	 relationship	of	
periodontal	disease	with	other	oral	conditions	and	potential	underlying	risk	factors.	Throughout	this	
project,	 periodontitis	will	 be	 referred	 to	 as	 a	 pocket	 depth	 of	 equal	 or	more	 than	 4mm	 and	 severe	
periodontitis	will	describe	periodontal	pocket	depths	of	equal	to	or	more	than	6mm	(Preshaw,	2015).	










or	more.	Furthermore,	 in	2010,	 severe	periodontal	disease	was	 the	 sixth	most	prevalent	worldwide	
disease	 (Kassebaum	 et	 al.,	 2014),	 this	 systematic	 review	 and	 meta-regression	 analysis	 carried	 out	






































retention	 and	 prognosis	 of	 periodontally	 involved	 teeth.	 The	 UK	 prevalence	 figures	 of	 periodontal	
disease	are	high	and	highlight	the	need	to	further	educate	the	population	to	reduce	disease	prevalence	
and	progression.		
There	 is	very	 little	 literature	available	to	establish	whether	periodontal	disease	 is	more	prevalent	 in	
developing	countries	compared	to	industrialised	countries.	WHO	data	demonstrates	a	great	variance	in	
prevalence	 figures	 across	 all	 countries,	 with	 some	 European	 countries	 reporting	 figures	 that	 are	
amongst	the	highest	(WHO,	2017).	However,	it	must	be	noted	that	the	studies	on	which	the	WHO	data	
is	 based	on	 range	both	 in	 size	 and	 age.	 It	 is	 known	 that	 developing	 countries	 are	 economically	 less	












school	 having	 the	 highest	 prevalence	 of	 periodontal	 disease.	 Further,	 when	 poverty	 was	 assessed,	
prevalence	was	highest	in	the	poorest	individuals	surveyed	(Eke	et	al.,	2015).			
Similarly,	 a	 Brazilian	 cross	 sectional	 study	 carried	 out	 on	 1134	 12-year	 old	 school	 children	
demonstrated	 that	 there	was	a	high	prevalence	 (96%)	of	gingival	bleeding	 in	 children	 from	a	 lower	
socioeconomic	status	whose	fathers	had	a	low	educational	level	(Tomazoni	et	al.,	2017).	These	children	




periodontal	 disease	 as	 compared	 to	 professionals	 (Irie	 et	 al.,	 2017).	 Interestingly,	 there	 was	 no	
correlation	between	occupation	and	the	incidence	of	periodontal	disease	for	female	participants.	This	
could	be	due	to	that	fact	that	women	across	the	world	tend	to	be	more	aware	and	conscious	of	their	
general	 health	 and	 they	 are	 more	 likely	 to	 seek	 medical	 and	 dental	 advice	 compared	 to	 men.	
Alternatively,	it	could	be	that	the	women	reviewed	in	Japan	had	similar	jobs	with	a	smaller	variety	of	
professions,	so	less	of	a	variation	was	detected.		









but	 that	 the	 incidence	 increased	 rapidly	 between	 the	 ages	 of	 19	 and	 26	 years	 (Cobb	 et	 al.,	 2009).	
Unfortunately,	however,	the	quality	of	this	data	must	be	questioned,	as	this	study	did	not	establish	a	
case	definition	for	periodontitis	or	a	threshold	for	the	clinical	parameters.		
In	 adults,	 there	 have	 been	 multiple	 studies	 which	 have	 shown	 increases	 in	 the	 prevalence	 of	
periodontitis	with	increasing	age.	Kassebaum	et	al.	(2014),	detected	a	steep	increase	in	the	prevalence	
of	periodontal	disease	between	the	third	and	fourth	decades	of	life,	with	the	highest	incidence	occurring	
















each	 other.	 The	 increasing	 prevalence	 of	 periodontal	 disease	 with	 age	 could	 be	 due	 to	 the	 altered	
neutrophil	function	and	increased	production	of	pro-inflammatory	mediators	with	age		which	make	a	
host	 more	 susceptible	 to	 the	 bacterial	 challenge	 in	 periodontal	 disease	 (Preshaw	 et	 al.,	 2004).	


























than	 females.	 There	 is	 some	 evidence	 from	animal	 studies	 that	 suggests	 that	 this	may	be	due	 to	 an	
underlying	 difference	 in	 genetic	 factors	 (Shiau	 and	Reynolds,	 2010).	 This	 is	 further	 supported	 by	 a	


















has	 been	 difficult	 as	 the	 definition	 for	 periodontitis	 varies	 greatly	 between	 studies	 and	 there	 are	
methodological	and	recording	disparities	with	the	use	of	different	parameters	to	assess	the	severity	and	















Classification	 systems	 create	 a	 framework	 to	 study	 the	 aetiology	 and	 pathogenesis	 of	 diseases.	 In	
addition,	 they	 can	 aid	 clinicians	 in	 determining	 the	 diagnosis,	 prognosis	 and	 best	 management	 of	
conditions	that	patients	present	with.	An	ideal	classification	system	must	be	simple,	easy	to	understand,	
easily	reproducible	and	clinically	relevant	(López	and	Baelum,	2015).	
The	 International	 Classification	 of	 Disease	 10	 (ICD-10)	 is	 the	 most	 recent	 and	 commonly	 used	
classification	of	general	diseases	(WHO,	1990).	Within	the	ICD-10,	diseases	of	the	oral	cavity	are	found	
under	diseases	of	 the	digestive	 system;	however,	 this	 classification	 system	 is	not	 commonly	used	 in	
periodontology	because	it	is	not	extensive	enough	to	classify	diseases	of	the	periodontium.	Joseph	Fox	
























































and	Trombelli,	2004),	 this	 is	 thought	 to	be	due	to	varying	physiological	and	genetic	 factors	between	
individuals.	Plaque	induced	gingival	disease	presents	clinically	as	swelling,	redness	and	bleeding	of	the	
gingivae	 (Carvajal	 et	 al.,	 2016).	 Once	 diagnosed,	 the	 initial	 management	 includes	 oral	 hygiene	








Similar	 to	 periodontitis,	 prevalence	 figures	 for	 gingivitis	 vary	 depending	 on	 what	 study	 examiners	
define	as	gingivitis.	 In	 the	UK	 in	 the	most	recent	ADHS	54%	of	participants	examined	demonstrated	
gingival	 bleeding	 (White	 et	 al.,	 2011).	 A	 general	 trend	 of	 an	 increasing	 prevalence	 of	 gingival	
inflammation	 with	 age	 has	 been	 observed,	 but	 again	 this	 has	 been	 shown	 to	 vary	 dependant	 on	
geographical	region	(Carvajal	et	al.,	2016).	For	periodontal	disease	to	occur	it	must	have	been	preceded	












periodontal	 diseases,	 periodontitis	 and	 periodontitis	 as	 a	 manifestation	 of	 systemic	 diseases,	
categorised	based	on	their	pathophysiology	(Caton	et	al	2018).		
Necrotising	 periodontal	 diseases	 are	 acute	 inflammatory	 periodontal	 disorders	 caused	 by	 an	
opportunistic	 bacterial	 infection	 (Horning	 and	 Cohen,	 1995),	 and	 commonly	 occur	 in	
immunosuppressed	individuals	such	as	those	suffering	from	HIV	(Patton	and	McKaig,	1998).	The	class	





has	 a	 systemic	 disease	 that	 significantly	 modifies	 the	 initiation	 and	 clinical	 course	 of	 periodontal	
infections,	for	example	Papillion	Lefevre	Syndrome,	which	impairs	the	ability	of	the	host	to	cope	with	






The	 third	 sub-class	 ‘Periodontitis’	 comprises	 the	2	 classes	 that	were	previously	 termed	 chronic	 and	











of	 aggressive	 periodontitis	 was	 difficult	 due	 to	 the	 overlap	 in	 criteria	 between	 this	 and	 chronic	
periodontitis.	 Thus,	 in	 the	 new	 2017	 classification	 no	 distinction	 between	 aggressive	 and	 chronic	
periodontitis	 has	 been	 made,	 instead,	 periodontitis	 will	 now	 be	 staged	 and	 graded.	 The	 staging	 of	
periodontitis	in	the	2017	classification	is	based	on	the	severity	of	the	disease	and	the	complexity	of	its	
management,	 the	 stages	 range	 from	 I-IV,	 with	 a	 higher	 number	 stage	 representing	 an	 increased	
severity/complexity	 (Caton	 et	 al.,	 2018).	 The	 stage	 is	 then	 described	 in	 terms	 of	 its	 extent	 and	
distribution,	which	can	be	either;	‘localised’	when	it	affects	<30%	of	teeth,	‘generalised’	when	it	affects	

















mucogingival	deformities	and	conditions,	 traumatic	occlusal	 forces	and	 tooth	and	prosthesis	 related	
factors.		
Dental	plaque	 is	generally	 the	 initiating	 factor	of	gingivitis	which	can	 then	progress	 to	periodontitis	
(Lang	 et	 al.,	2009).	However,	 in	 the	 case	 of	 some	 rare	 diseases,	 such	 as	 neoplasms	 or	 tumours,	 the	
disease	 can	 have	 a	 direct	 negative	 effect	 on	 the	 periodontal	 supporting	 tissues	 irrespective	 of	 the	
presence	of	dental	plaque;	these	diseases	are	classified	as	‘systemic	diseases	or	conditions	affecting	the	








tissues	 are	 the	 third	 most	 common	 dental	 emergency	 and	 occur	 most	 commonly	 in	 patients	 with	
untreated	 periodontal	 disease	 and	 in	 patients	 undergoing	 periodontal	 maintenance	 (Herrera	 et	 al.,	
2000).	They	are	 clinically	 characterised	by	pain,	 redness	 and	 swelling	of	 tissues,	 occurring	 typically	
below	the	mucogingival	 line,	and	if	untreated,	periodontal	abscesses	can	lead	to	rapid	destruction	of	
tooth	supporting	structures	and	cause	a	patient	to	become	systemically	unwell	(Herrera	et	al.,	2000).		






management	 depends	 on	 the	 lesion,	 but	 ranges	 from	 targeted	 oral	 hygiene	 to	 two	 staged	 grafting	
procedures	(Chambrone	and	Chambrone,	2003).			




treatment	 should	 emphasise	 controlling	 inflammation	 which	 occurs	 secondary	 to	 the	 presence	 of	
bacterial	plaque	(Polson,	1986).		
Lastly,	the	sub-class	‘tooth	and	prosthesis	related	factors’	includes	those	tooth	and	related	prosthetic	
factors	 that	 modify	 or	 predispose	 to	 plaque	 induced	 gingival	 diseases/periodontitis.	 These	 are	
12	
diagnosed	 individually	 and	 managed	 accordingly	 (Ercoli	 and	 Caton,	 2018),	 with	 the	 main	 aim	 of	
removing	any	plaque	retentive	factors	which	can	cause	a	negative	destruction	of	the	periodontal	tissues.		
1.2.2.4	Peri-implant	diseases	and	conditions		
A	huge	benefit	 of	 the	2017	Classification	 is	 the	 inclusion	 of	 dental	 implants,	which	were	previously	
omitted.	Case	definitions	were	developed	for	the	use	of	clinicians	in	individual	case	management	as	well	
as	for	epidemiology	population	studies	(Caton	et	al.,	2018).	
Peri-implant	health	 is	characterised	clinically	as	 the	absence	of	visual	 inflammation	and	bleeding	on	
probing	(Araujo	and	Lindhe,	2018),	it	is	possible	for	health	to	exist	around	an	implant	with	either	normal	










supporting	bone	 (Schwarz	et	 al.,	 2018).	 Peri-implantitis	 progresses	 in	 a	 non-linear	 and	 accelerating	
pattern	(Derks	et	al.,	2016).	Risk	indicators	for	peri	implantitis	include	patients	with	a	history	of	severe	
periodontal	disease,	ineffective	plaque	removal	from	the	implant	surface,	smoking,	excess	cement	and	
the	 lack	 of	 supportive	 periodontal	 therapy	 (Renvert	 and	 Quirynen,	 2015)	 as	 well	 as	 full	 mouth	
rehabilitations	and	wear	facets	on	the	prosthetic	crowns	(Dalago	et	al.,	2017).	The	management	of	peri	
implantitis	 is	 beyond	 the	 scope	of	 this	master’s	 project	 and	 remains	 very	 controversial,	 however,	 it	
includes	 removing	any	disease	 risk	 factors	 such	as	poor	oral	hygiene,	 then	completing	non-surgical,	














the	pattern	of	periodontal	destruction,	 the	signs	of	 inflammation	and	finally	the	 levels	of	plaque	and	
calculus	(Armitage,	2010).	The	basic	periodontal	examination	(BPE)	is	a	tool,	which	allows	clinicians	to	






of	 inflammation,	 that	 a	 full	 PPD	 chart	 is	 required,	 periodontitis	 is	 diagnosed	 and	 root	 surface	
debridement	is	indicated.		
Periodontal	 therapy	 consists	 of	 improving	 patients’	 oral	 hygiene,	 creating	 an	 oral	 cavity	 which	 is	
cleansable	by	the	patient,	non-surgical	and	surgical	therapy	to	control	the	bacterial	infection,	which	may	
or	 may	 not	 include	 the	 use	 of	 antibiotics	 and	 following	 this,	 supportive	 periodontal	 therapy	 and	
maintenance	(Pastagia	et	al.,	2006).	The	maintenance	of	good	periodontal	outcomes	after	an	adequate	
therapy	is	delivered	depends	on	the	quality	of	the	supragingival	plaque	control	(Angst	et	al.,	2017).	The	
dual	 approach	 of	 regular,	 self-directed,	 effective	 oral	 hygiene	 alongside	professional	 removal	 of	 sub	
gingival	 plaque	 and	 deposits	 is	 usually	 very	 effective	 at	 controlling	 the	 inflammatory	 process	 of	
periodontal	 disease	 (Drisko,	 2001).	 However,	 inter-individual	 variation	 in	 response	 to	 periodontal	
therapy	can	be	varied,	and	 the	reasons	 for	 this	variation	 in	 response	are	not	yet	 clearly	understood	
(Deas	and	Mealey,	2010).		





Pathogenesis	 is	 a	 sequence	 of	 events	 leading	 to	 the	 occurrence	 of	 a	 disease	 (Heasman,	 2009).	 	 The	










The	 formation	of	dental	plaque	on	 tooth	surfaces	 follows	an	orderly	sequence	of	events	 (Marsh	and	
Devine,	2011).	The	 first	 event	 is	 the	 formation	of	 the	 acquired	pellicle,	 a	 conditioning	 film	 in	which	
proteins	derived	from	saliva	or	crevicular	fluid	are	laid	down	on	a	newly	cleaned	or	newly	exposed	tooth	
surface	(Hojo	et	al.,	2009).	A	subset	of	planktonic	bacteria	present	in	saliva	or	crevicular	fluid	interact	
with	 binding	 proteins	 in	 the	 pellicle	 by	 weak	 and	 reversible	 electrostatic	 or	 physical	 interactions	
(Kolenbrander	 et	 al.,	 2002,	Huang	 et	 al.,	 	 2011).	 Following	 initial	 attachment,	 stronger	 irreversible	
interactions	 form	 between	 the	 adhesins	 on	 the	microbial	 cell	 surface	 and	 receptors	 present	 in	 the	
acquired	 pellicle	 (Kolenbrander	 et	 al.,	 2002).	 Only	 a	 small	 number	 of	 species	 of	 oral	 bacteria	 have	
properties	that	enable	them	to	associate	with	the	conditioning	film	in	the	first	instance.	Streptococci	spp	




the	 tooth	 surface,	 such	 as	 Fusobacterium	 nucleatum,	 bind	 to	 receptors	 on	 the	 surface	 of	 the	 early	
colonisers	already	attached	to	the	acquired	pellicle	(Hojo	et	al.,	2009)	increasing	the	microbial	diversity	
within	 the	developing	biofilm.	The	majority	of	bacterial	 strains	can	only	co-aggregate	with	a	 limited	






















from	health	 through	 initial,	 early	 and	 established	 gingival	 lesions	 (Page,	 1986).	As	 the	quantity	 and	
diversity	 of	 microbial	 plaque	 accumulates,	 initial	 gingivitis	 develops	 in	 0-4	 days	 (Heasman,	 2009).	
Microbial	 substances	 and	 by	 products,	 for	 example,	 lipopolysaccharides	 are	 released	 and	 cross	 the	
junctional	epithelium	to	enter	the	gingival	tissues	and	stimulate	the	cells	in	the	gingival	tissues	to	release	
inflammatory	mediators	that	cause	an	inflammatory	response	(Preshaw	et	al.,	2004).	Histologically,	an	
increase	 in	 vascular	 dilation	 and	 permeability,	 an	 increased	 flow	 of	 gingival	 crevicular	 fluid	 and	 an	
increased	number	of	neutrophils	passing	via	 the	 junctional	 epithelium	 to	 the	gingival	 sulcus	 is	 seen	
(Page,	1986),	as	well	as	an	initial	breakdown	of	collagen	fibres	around	blood	vessels.		
After	 4-7	 days	 of	 dental	 plaque	 presence,	 an	 ‘early’	 gingival	 lesion	 is	 formed	 as	 a	 result	 of	 the	 host	
response	to	the	presence	of	the	biofilm	(Payne	et	al.,	1975).	 	The	marginal	gingival	connective	tissue	
becomes	 infiltrated	by	 inflammatory	cells,	which	are	mainly	macrophages	and	T	 lymphocytes	(Page,	
1986).	As	 inflammation	persists,	neutrophils	 are	evident	and	 there	 is	 an	associated	 loss	of	 collagen.	
Concurrently	within	the	gingival	connective	tissue,	the	increased	presence	of	host	defence	cells	leads	to	



















does	 not	 always	 progress	 to	 periodontitis,	 it	 is	 possible	 for	 a	 state	 of	 chronic	 gingivitis	 to	 remain	
indefinitely	 (Page,	 1986).	 Thus,	 the	 progression	 of	 periodontitis	 not	 only	 requires	 the	 presence	 of	
pathogenic	microbes,	 it	 must	 also	 occur	 in	 a	 susceptible	 host,	 and	 is	 influenced	 by	 factors	 such	 as	













changing	 environment	 (Mahajan	 et	 al.,	 2013).	 Additionally,	 as	 the	 biofilm	 matures,	 microbes	
communicate	through	the	exchange	of	genetic	information	(Dentino	et	al.,	2013),	and	horizontal	gene	
transfer	 between	 bacteria	 in	 the	 biofilm	 can	 convert	 avirulent	 pathogens	 to	 virulent	 pathogens	
(Mahajan	et	al.,	2013).		
Sigmund	Socranksy,	developed	the	idea	of	bacterial	‘complexes’	which	and	are	made	up	of	a	collection	
of	microbes,	 which	 are	 commonly	 found	 clustered	 together	 in	 varying	 states	 of	 health	 and	 disease	
(Socransky	 et	 al.,	 1998).	 The	 complexes	 are	 colour	 coded,	 periodontal	 disease	 is	 associated	 with	
microbes	 in	 the	orange	and	red	complexes.	The	orange	complex	 includes;	A.	actinomycetemcomitans	
17	
Prevotella	intermedia	and	F.	nucleatum	(Dentino	et	al.,	2013).	The	gram	negative,	anaerobic	periodontal	
pathogens,	 associated	 with	 periodontal	 pockets	 and	 bleeding	 on	 probing,	 P.	 gingivalis,	 Tannerella	
forsythia	and	Treponema	denticola	form	the	‘red	complex’.	Within	the	red	complex,	P.	gingivalis	is	a	key	
periodontal	 pathogen	 (Hernández	 et	 al.,	 2011);	 its	 growth	 can	 be	 promoted	 in	 the	 presence	 of	 F.	
Nucleatum	and	T.	Forsythia,	from	growth	factors	that	they	secrete.	It	is	also	involved	in	cross	feeding,	P.	
















the	 periodontal	 destruction	 was	 a	 continuous	 process	 (Socransky	 et	 al.,	 1984).	 However,	 the	 most	
accepted	model	 of	 bone	 destruction	 accepted	 today	 is	 the	 ‘burst	 theory’,	 where	 there	 are	 times	 of	
activity	and	regression	at	different	oral	sites	in	an	individual	(Hernández	et	al.,	2011).	
The	relationship	between	the	microbes,	host	response	and	modifying	factors	is	complex,	the	extent	and	
severity	of	periodontal	disease	being	determined	by	 the	extent	of	 the	host	 response	 to	 the	bacterial	
challenge	 (Hajishengallis	 and	 Korostoff,	 2017).	 It	 can	 be	 seen	 that	 the	 pathogenesis	 of	 periodontal	
disease	is	an	extremely	complex	sequence	of	events,	which	includes	the	formation	and	dysbiosis	of	a	










Periodontal	 disease	 should	 not	 be	 regarded	 as	 a	 silent	 disease;	 research	 has	 found	 an	 association	
between	 clinically	 diagnosed	 periodontal	 diseases	 and	 a	 reduced	 oral	 health	 related	 quality	 of	 life	
(OHQoL),	OHQoL	decreasing	with	increasing	disease	severity/extent	(Buset	et	al.,	2016).		
Similar	results	have	been	found	in	other	studies,	in	a	cross	sectional	study	the	OHQoL	of	205	patients’	
who	 were	 attending	 a	 private	 periodontal	 clinic	 was	 examined	 (Needleman	 et	 al.,	 2004).	 Patients	
reported	 that	 their	periodontal	disease	negatively	affected	 their	comfort	 (19%),	resulted	 in	halitosis	
(18%),	 detracted	 from	 their	 appearance	 (18%)	 and	 worried	 them	 (15%)	 or	 affected	 their	 mood,	
happiness	or	comfort	(12%)	(Needleman	et	al.,	2004).	The	study	also	showed	that	low	OHQoL	scores	
were	associated	with	higher	numbers	of	teeth	with	periodontal	pocket	depths	of	5mm	or	more	and	new	
patients	 or	 patients	 undergoing	 treatment,	 as	 compared	 to	 patients	 in	 the	maintenance	 phase.	 This	
study	was	limited	as	there	was	no	control	group	and	only	patients	receiving	private	periodontal	care	
were	incorporated.	In	a	similar	yet	larger	study	carried	out	in	Hong	Kong,	767	participants	with	no/low	
periodontal	 attachment	 loss	 or	 high/severe	 attachment	 loss	 completed	 the	 Chinese	 version	 of	 Oral	
Health	Impact	Profile	(OHIP–14S)	questionnaire	and	their	scores	were	compared.	It	was	demonstrated	
that	OHQoL	was	poorer	 in	 the	higher	 clinical	 attachment	 group	across	 all	measures	which	 included	


















al.,	 2017).	 This	 study	 further	 confirmed	 the	 relationship	 between	 halitosis	 and	 periodontal	 disease,	
however,	halitosis	could	also	be	due	to	other	oral	factors	such	as	dental	caries,	tongue	coating	or	gut	
bacteria	 (Lu	 et	 al.,	 2017).	 It	 has	 been	 shown	 that	 halitosis	 can	 result	 in	 personal	 discomfort	 and	
emotional	 stress.	 When	 participants	 in	 a	 study	 in	 Tanzania	 were	 asked	 about	 their	 self-reported	























periodontal	 disease	 could	 result	 in	 systemic	 diseases	 have	 been	 identified	 (Van	 Dyke	 and	 van	





causes	 the	release	of	 inflammatory	mediators	which	 then	have	an	 impact	on	systemic	 inflammation.	
Alongside	 this,	 the	 release	 of	 harmful	 by	 products	 by	 invading	 bacteria	 may	 also	 induce	 vascular	
pathology	 in	 the	 circulatory	 system.	 The	 third	 mechanism	 postulates	 that	 as	 the	 adaptive	 immune	
response	 is	 stimulated	 in	 response	 to	 the	persistent	 inflammation	 in	 the	periodontal	 tissues,	T	 cells	
release	cytokines	which	contribute	to	periodontal	tissue	destruction	as	well	as	inflammatory	conditions	
systemically	such	as	diabetes	and	cardiovascular	disease	through	immunological	injury.		
The	 strongest	 links	 between	 periodontal	 disease	 and	 systemic	 disease	 have	 been	 found	 for	





can	 lead	 to	 recurrent	 vascular	 events	 such	 as	 stroke	 and	 transient	 ischaemic	 attacks.	 Patients	with	









Diabetes	 is	a	metabolic	disease	brought	about	by	 impaired	 insulin	secretion	or	 insulin	action,	which	
presents	as	hyperglycaemia	 (Blair,	2016),	and	 is	divided	 into	Type	1	and	Type	2.	The	 incidence	and	





may	promote	diabetes,	 similarly	 to	cardiovascular	disease,	 is	 thought	 to	be	a	 result	of	 inflammatory	
molecules	released	in	response	to	periodontal	disease	diffusing	into	the	systemic	circulation	(Colombo	
et	 al.,	 2012).	 The	 chronic	 inflammation	 of	 periodontal	 disease	 causes	 the	 release	 of	 excess	 reactive	
oxygen	species	which	could	activate	pro-inflammatory	pathways	that	promote	insulin	resistance,	but	





USA	 which	 concluded	 that	 non-surgical	 periodontal	 therapy	 did	 not	 improve	 glycaemic	 control	 in	
patients	 with	 diabetes	 mellitus	 presenting	 with	 moderate	 to	 advanced	 chronic	 periodontitis	
(Engebretson	et	al.,	2013).		
In	conclusion,	the	evidence	above	supports	that	the	presence	of	chronic	inflammation	in	periodontal	
disease,	 is	 associated	 with	 a	 number	 of	 debilitating	 systematic	 diseases.	 A	 complexity	 of	 studying	
periodontal	medicine	for	researchers,	is	the	potential	impact	of	confounding	factors	such	as	smoking	






Initial	non-surgical	periodontal	 therapy	has	been	 shown	 to	 significantly	 improve	oral	health	 related	
quality	 of	 life	 and	 well-being	 (Saito	 et	 al.,	 2010),	 particularly	 through	 reducing	 pain,	 difficulties	
encountered	when	eating,	and	gingival	bleeding	of	sufferers	of	periodontal	disease	(Vatne	et	al.,	2015).	
Following	initial	therapy	tooth	longevity	has	been	shown	to	be	increased,	but	a	key	factor	to	the	long	
term	 success	 of	 the	 treatment	 is	 continued	 supportive	 periodontal	 therapy	 and	 associated	 patient	







Unfortunately,	 	 a	 frequent	 side	 effect	 of	periodontal	 treatment	 is	post-operative	 sensitivity	 (Lin	 and	


















cases	 at	 least,	 points	 to	 a	 greater	 impact	 on	 the	 population	 in	 terms	 of	 overall	 health.	Whether	 the	
prevention	and	treatment	of	periodontal	disease	can	positively	influence	any	of	these	systemic	diseases	
is	 not	 yet	 confirmed,	 but	 it	 is	 likely	 that	 improving	 periodontal	 health	 could	 lead	 to	 a	 healthier	
population.	Applying	 a	health	message	 and	a	 common	 risk	 factor	 approach	 to	 a	population,	 such	 as	
healthy	 gums	 do	 not	 bleed,	 promoting	 non-smoking	 and	 maintaining	 a	 healthy	 diet,	 will	 not	 only	
positively	influence	oral	health	but	also	many	other	chronic	conditions	which	share	the	same	risk	factor	
(Sheiham	and	Watt,	2000).			















was	 showed	 that	 the	 cessation	 of	 simple	 oral	 hygiene	 measures	 in	 patients	 with	 clinically	 healthy	
gingivae	resulted	in	gingivitis	(Löe	et	al.,	1965),	and	vice	versa,	that	when	oral	hygiene	is	re-established.		












poor	 oral	 hygiene	 and	 supragingival	 plaque	 removal	 is	 a	 risk	 factor	 for	 periodontal	 disease	but	 not	
directly	 causal	 in	 all	 cases,	 some	 patients	 regardless	 of	 their	 plaque	 levels	 remain	 resistant	 to	
periodontal	disease.		
There	 are	multiple	 local	 risk	 factors	 in	 a	 dentition	which	 have	 the	 ability	 to	 initiate	 and	 propagate	
periodontal	 disease	 through	 their	 plaque	 retentive	 nature	 (Eaton	 and	 Ower,	 2015).	 Examples	 of	
localised	plaque	 retentive	 factors	 include;	 iatrogenic	 factors	 such	 as	 removal	 partial	 dentures	or	 ill-
fitting	margins	of	dental	crown	and	bridge	work,	or	anatomical	abnormalities	of	the	tooth	structure	or	
dental	 calculus.	 Through	 retention	 of	 a	 dental	 biofilm	 on	 these	 plaque	 retentive	 factors,	 a	 localised	
inflammatory	response	is	initiated.		
Smoking	has	also	been	shown	 to	be	a	 risk	 factor	 for	periodontal	disease,	with	a	2.7	 fold	 increase	of	
moderate	 to	 advanced	 periodontal	 disease	 being	 demonstrated	 in	 smokers	 as	 compared	 to	 non-
24	









data	 suggests	 that	 smoking	 is	 most	 certainly	 a	 risk	 factor	 of	 periodontal	 disease,	 but	 to	 date	 the	






periodontal	 disease	 (Genco	 et	 al.,	 1999).	 In	 a	 large	 study	 of	 1426	 participants;	 after	 necessary	
adjustments	of	the	data,	financial	strain	was	indicated	as	a	factor	that	was	associated	with	increased	







however,	a	direct	causal	relationship	has	not	yet	been	demonstrated	so	 the	 true	mechanisms	of	 this	
association	remain	unknown	(Goyal	et	al.,	2013).		
Research	into	the	link	between	diet	and	periodontal	disease	is	relatively	new,	but	the	majority	of	cross	
sectional	 studies	 to	 date	 have	 failed	 to	 find	 significant	 associations	 between	 specific	 nutrients	 and	
periodontitis	(Dang	et	al.,	2014).	However,	a	14	year	observational	study	has	demonstrated	that	men	
with	high	wholegrain	consumption	were	23%	less	likely	to	develop	periodontitis	than	those	consuming	
minimal	 levels	 of	 wholegrain	 (Genco	 et	 al.,	 2005).	 Furthermore,	 it	 has	 recently	 been	 found	 that	 a	
deficient	 intake	 of	micronutrients;	 such	 as	 Vitamin	 A,	 B1,	 C	 and	 E,	 iron,	 folate	 and	 phosphorus	 are	








Obesity,	which	 is	 characterised	 by	 a	 body	mass	 index	 ratio	 of	 30	 or	 above	 occurs	 secondary	 to	 the	
abnormal	or	excessive	deposition	of	fat	in	the	adipose	tissue	(Jagannathachary	and	Kamaraj,	2010),	and	
is	a	syndromic	risk	factor	for	many	diseases	such	as	hypertension	and	type	2	diabetes.	It	is	thought	that	
adipose	 derived	 cytokines	 are	 released	 which	 have	 the	 ability	 to	 secrete	 other	 pro-inflammatory	
cytokines	and	molecules	which	drive	the	inflammatory	process	of	periodontal	disease,	increasing	levels	
of	 periodontal	 tissue	 destruction	 (Genco	 et	 al.,	 2005).	 Interestingly,	 the	 link	 between	 obesity	 and	
periodontal	disease,	may	be	modulated	by	the	level	of	insulin	resistance	(Genco	et	al.,	2005),	with	the	



























the	 periodontium	 is	 particularly	 seen	 in	 periodontal	 disease	 that	 progresses	 rapidly	 (Vieira	 and	
Albandar,	2014).		
The	 identification	 of	 non-modifiable	 risk	 factors	 for	 periodontitis	 underline	 the	 importance	 for	 all	
clinicians	treating	patients	with	periodontal	disease	to	take	a	through	history	as	part	of	the	examination	
process,	 as	 there	 are	 many	 known	 factors	 which	 are	 associated	 with	 and	 thought	 to	 be	 causal	 for	
































































As	 described	 earlier	 in	 this	 introduction,	 periodontal	 disease	 is	 an	 extremely	 prevalent	 condition	
affecting	people	throughout	the	UK	and	the	world	(Kassebaum,	2014),	which	negatively	affects	quality	
of	life,	so	there	is	a	global	need	and	relevance	to	further	knowledge	in	this	field.	As	previously	indicated,	








other	 oral	 conditions	 including	 recession,	 tooth	 wear	 and	 DH	 was	 obtained	 and	 associations	 with	
periodontal	disease	determined.	This	is	important	to	investigate,	as	there	is	limited	research	available	



























• Significant	positive	associations	will	be	 seen	between	periodontal	 conditions	and	between	 tooth	
wear	and	DH,	but	tooth	wear	and	DH	will	be	negatively	correlated	with	periodontal	conditions.	








The	 study	 was	 a	 cross-sectional,	 observational,	 epidemiological,	 multi-centre	 study	 which	 included	
healthy	adult	volunteers	from	the	South	West	of	England	in	28	different	general	dental	practices	which	
provided	NHS	dentistry,	from	Gloucester	to	Truro.	All	the	dental	practices	were	practices	taking	part	in	
the	 Dental	 Foundation	 Training	 scheme,	 and	 the	 data	 was	 collected	 by	 Dental	 Foundation	 Trainee	
dentists	 (DFTDs)	 who	 had	 been	 trained	 by	 this	 investigator	 and	 research	 site	 staff.	 Healthy	 adult	


















The	dental	 foundation	 trainees	were	 introduced	 to	all	 the	 study	paperwork	of	which	 they	had	been	
provided	in	hard	copy	(in	their	study	folders)	and	electronically.	The	importance	of	each	document	was	
explained,	 and	 the	 order	 in	which	 they	were	 to	 be	 presented	 and	 completed	 by	 the	DFTD	 for	 each	
participant	was	described.	The	final	presentation	reviewed	the	clinical	form	and	how	to	score	the	oral	
conditions	of	interest.	This	lecture	consisted	of	multiple	clinical	pictures	and	tooth	wear	models.	Some	
dental	 school	 are	 not	 taught	 the	 Basic	 Erosive	 Wear	 Index	 (BEWE)	 tooth	 wear	 index	 in	 the	
undergraduate	curriculum,	so	it	was	necessary	to	train	all	individuals	for	completeness,	to	ensure	all	
the	dentists	had	an	equal	and	full	knowledge	of	how	to	use	this	BEWE	index.	At	the	end	of	the	morning,	









clinical	 examination.	 Initially	 each	 volunteer	 was	 assessed	 clinically	 by	 two	 dentally	 qualified	 staff	
members	(the	author	of	this	thesis	and	examiner	experienced	in	these	indices),	scores	were	agreed	and	
the	clinical	data	about	two	teeth	were	recorded	and	kept	hidden	from	the	trainees.	The	DFTDs	were	
then	 invited	 into	the	clinic	 in	pairs,	one	acted	as	 the	clinician	and	the	other	as	a	nurse	to	record	the	
clinical	exam	scores	on	the	two	selected	teeth	for	each	of	the	16	volunteers.	After	each	assessment,	the	

















by	 an	 appropriate	 dental	 practice	member	who	 routinely	 has	 access	 to	 their	 dental	 records	 for	 the	
purpose	 of	 their	 dental	 care.	 Across	 the	majority	 of	 dental	 practices,	 patients’	 due	 a	 routine	 dental	
examination	 were	 asked	 by	 the	 dental	 practice	 receptionist	 or	 dental	 nurse	 whether	 they	 were	
interested	 in	 participating	 in	 the	 study	 and	 were	 provided	 with	 the	 patient	 information	 sheet.	
Participants	were	given	ample	time	to	fully	read	the	participant	information	sheet	and	ask	any	questions	
they	had	before	 informed	written	 consent	was	 taken	by	 the	DFTD,	 from	 the	participants	who	were	





a. Healthy	 volunteers	 of	 either	 gender	who	 are	
attending	a	general	dental	practice	for	a	check-
up	 or	 review	 appointment	 with	 a	 dental	
professional.	
a. Patients	 attending	a	 general	dental	practice	
for	 a	 check-up	 or	 review	 appointment	who	
had	 unstable	 systemic	 disease,	 such	 as	
uncontrolled	 diabetes	 or	 cardiovascular	
disease.	








































Questionnaires	 were	 completed	 in	 the	 dental	 surgery	 waiting	 rooms,	 during	 completion	 of	 the	
questionnaire,	 the	DFTD	was	available	to	answer	any	questions	and	assist	with	the	questionnaire	as	
necessary.	The	questionnaire	took	around	5-10	minutes	to	complete	and	asked	for	demographic	data,	
such	 as	 age,	 gender,	 socioeconomic	 status	 and	 level	 of	 study	 achieved.	 It	 also	 collected	 data	 on	 the	
participant’s	oral	hygiene	practices	and	data	about	the	participant’s	oral	health	quality	of	life	experience.	








periodontal	pocket	probing	depths	 (mm),	 recession	 (mm)	and	 the	presence	and	absence	of	 gingival	
bleeding	were	recorded.	Erosive	tooth	wear	was	recorded	using	the	BEWE	(0=no	erosive	wear	to	score	
3=wear	with	tissue	loss	on	more	than	50%	of	the	surface,	Appendix	2),	with	the	localisation	of	the	lesion	
(coronal,	 root	 surface,	 crown-root	 junction)	 also	 recorded.	 The	 presence	 of	 exposed	 dentine	 was	
recorded	as	either	visible	dentine	or	no	visible	dentine,	while	DH	was	determined	following	an	air	blast	





















the	 training	day	 in	Bristol,	 over	 the	next	3	weeks,	 all	 the	DFTDs	were	visited,	 at	 least	once,	 in	 their	
individual	 dental	 practices,	 and	where	 possible	 the	 DFTD’s	 nurse,	 practice	manager	 or	 educational	
supervisor,	were	met	with	to	answer	any	questions	they	also	had	about	the	study	and	data	collection.	


















tabulations	 to	 determine	 interrelationships	 between	 the	measures.	 	 Potentially	 causal	 relationships	
































Participant	maximum	 probing	 depths	 on	 buccal	 and	 palatal	 surfaces	 are	 shown	 in	 Figure	 3.1,	 they	
ranged	from	0-9mm,	with	maximum	probing	depths	of	2mm	or	3mm	being	the	most	common.	Evidence	
of	periodontitis	was	observed	in	27.6%	of	participants	who	displayed	pocket	probing	depth	of	4mm	or	
more,	 with	 11%	 of	 participants	 displaying	 periodontal	 pocket	 probing	 depths	 of	 6mm	 or	 more	
characterising	severe	periodontal	disease.	
	
Evidence	 of	 bleeding	 on	 probing	 as	 a	 marker	 of	 inflammation	 and	 active	 periodontal	 disease	 was	
observed	 in	 75.6%	 of	 participants.	 Both	 the	 buccal	 and	 palatal/lingual	 surfaces	 showed	 similar	
percentage	scores	of	bleeding	on	probing	of	68.9%	and	67.3%,	respectively.		
The	maximum	recession	scores	observed	in	participants	are	shown	in	Figure	3.2	and	ranged	from	0mm	
to	 9mm+.	 Almost	 90%	 of	 participants	 showed	 some	 evidence	 of	 recession	 with	 the	 most	 frequent	






































































The	 distribution	 and	 the	 percentage	 contributions	 of	 clinical	 scores	 across	 the	 dental	 arch	 for	 each	
clinical	variable	scored	for	all	participants	with	valid	data	are	shown	in	Figure	3.3.		
The	 frequency	 with	 which	 greater	 periodontal	 probing	 depths	 were	 recorded	 increased	 the	 more	
posterior	 the	 teeth	were	 in	 the	dental	 arch,	 probing	depths	 of	 3mm	or	more	being	most	 frequently	
observed	on	the	molars.	This	trend	was	similar	for	all	tooth	surfaces	in	both	dental	arches.	Similarly,	
there	was	a	general	trend	that	bleeding	on	probing	occurred	more	frequently	the	more	posterior	in	the	
mouth	 the	 teeth	 were,	 in	 both	 the	 maxillary	 and	 mandibular	 arches,	 for	 both	 the	 buccal	 and	





The	 frequency	 of	 recession	 on	 the	 palatal	 and	 lingual	 surfaces	was	 lower	 than	 the	 buccal	 surfaces.	
Palatally,	the	surfaces	mainly	affected	were	the	first	molars,	with	the	highest	scores	also	being	recorded	
on	this	 tooth	most	 frequently.	By	contrast,	 in	 the	mandibular	arch	 lingually,	 recession	was	observed	
most	frequently	with	the	highest	frequency	of	scores	of	3mm+	in	the	anterior	region	compared	to	the	
posterior	premolars	and	molars.	As	expected,	the	distribution	of	dentine	exposure	closely	matched	the	
distribution	of	 recession,	 again	being	more	 frequent	on	 the	buccal	 aspects	of	 teeth	 compared	 to	 the	
palatal	or	lingual	aspects.		
The	distribution	of	patient	reported	DH	and	clinically	relevant	DH,	as	measured	by	Schiff	score	(2	or	3),	
followed	 a	 similar	 pattern	 to	 both	 recession	 and	 the	 presence	 of	 dentine	 exposure	 buccally,	 in	 the	




























Maximum	 recession	 score	was	 also	 significantly	 positively	 associated	with	 the	 presence	 of	 exposed	
dentine,	and	maximum	tooth	wear	scores	on	 the	buccal	and	 lingual/palatal	surfaces.	An	 inverse,	yet	
strong	correlation	between	tooth	wear	and	bleeding	was	detected;	showing	that	the	more	tooth	wear	
there	was	the	less	bleeding	was	present	and	vice	versa.		
Table	 3.2	 Strong	 correlations	 detected	 between	 periodontal	 conditions	 and	 various	 other	 oral	
conditions		
	 Measure	 95%	CI	 p	value	
Probing	depth	®	Bleeding	 U/mn*	=	0.744	 0.702-0.781	 <0.001	
Recession	®	Probing	depth**	 ρ	=	0.209	 0.142-0.274	 <0.001	
Dentine	exposure	®	Recession	 U/mn*	=	0.804	 0.767	-	0.830	 <0.001	
Tooth	wear(B&L)®	Bleeding***	 U/mn	*=	0.395	 0.350-0.441	 <0.001	


























































































































































Responses	 to	 questions	 that	 asked	 about	 the	 participants	 diet	 are	 shown	 in	 Figure	 3.9.	 The	 most	
commonly	consumed	acidic	dietary	product	was	fresh	fruit,	with	78%	of	participants	eating	fresh	fruit	


























































Regarding	periodontal	probing	depths,	 following	age	adjustments,	 in	addition	 to	age,	only	one	other	
variable	was	 significantly	 associated	with	periodontal	 probing	depth	 of	 4mm	or	more	 and	 could	 be	
causal	for	it,	smoking	(Table	3.4).		















































































































































regular	 NHS	 dental	 practice,	 while	 the	 ADHS	 selected	 people	 at	 random	 to	 participate	 using	 their	
postcode.	In	the	ADHS,	approximately	one	quarter	of	participants	had	not	attended	the	dentist	in	the	
























































































































































































(Kassab	 and	 Cohen,	 2003),	 data	 shows	 there	 is	 a	 correlation	 between	 a	 dehiscence	 in	 supporting	
55	




challenge	 (Addy	 and	 Hunter,	 2003).	 However	 as	 indicated	 earlier,	 recession	 has	 a	 more	 complex	
aetiology	(Addy	and	Hunter,	2003)	and	may	be	present	in	both	healthy	and	diseased	sites	(Kassab	and	
Cohen,	 2003).	 Determining	 the	 relationships	 between	 clinical	 conditions	 is	 an	 important	 part	 of	
prevention	of	disease,	it	is	important	to	understand	how	the	treatment	of/or	advice	for	prevention	of	










































































































bleeding	 on	 probing,	 periodontal	 pocket	 probing	 depths	 and	 gingival	 recession.	 The	 current	 study	
agrees	with	evidence	from	previous	studies	that	have	led	to	the	conclusion	that	smoking	is	a	well-known	
and	established	risk	 factor	 for	periodontal	disease	 in	a	disease	susceptible	patient	 (Haber	and	Kent,	
1992,	Heitz-Mayfield,	 2005,	 Zimmermann	et	 al.,	 2015),	 thought	 to	be	due	 to	 vasoconstriction	of	 the	
periodontal	tissue	which	negatively	impacts	wound	healing	and	changes	to	the	hosts	inflammatory	and	
58	
immune	 responses.	 With	 respect	 to	 gingival	 recession,	 while	 it	 is	 likely	 that	 the	 association	 with	
smoking	is	a	result	of	the	effect	of	tobacco	use	on	the	periodontium,	given	that	gingival	recession	can	




blood	 vessels	 and	mask	 the	 effect	 of	 smoking	 on	 the	 periodontium	preventing	 bleeding	 on	 probing	
(Farina	et	al.,	2013)	.	The	association	observed	in	the	present	study	may	be	due	to	the	study	including	a	










periodontal	 conditions	 (Suvan	 et	 al.,	 2018),	 this	was	 supported	 by	 data	 in	 the	 current	 study	which	
showed	 that	 bleeding	 on	 probing	was	 strongly	 associated	with	 being	 overweight.	 The	 frequency	 of	
consumption	of	soft	drinks	and	the	number	of	eating	and	drinking	episodes	per	day	in	the	current	study	



















Lastly,	 bleeding	 on	 probing	 was	 found	 to	 be	 positively	 associated	 with	 having	 seen	 a	 dentist	 for	
treatment	of	tooth	wear,	the	importance	of	sensitivity	pain	and	a	need	of	changing	eating	and	drinking	
habits	due	to	sensitivity.	The	reasons	for	these	associations	are	not	immediately	obvious,	bleeding	on	
probing	 although	minimal	 could	 be	 caused	 secondary	 trauma	 caused	 by	 harsh	 brushing,	 but	 more	
investigations	would	be	required	to	confirm	this.		
In	 conclusion,	 the	potentially	 causal	 variables	 associated	with	 increased	periodontal	pocket	probing	








about	 other	 oral	 conditions	 was	 recorded,	 so	 the	 study	 was	 able	 to	 determine	 the	 association	 of	
periodontal	disease	with	other	oral	conditions	and	identify	potential	risk	factors.	The	study	also	gave	
DFTDs	an	experience	of	undertaking	dental	research,	an	opportunity	they	would	not	usually	have	had	
as	 an	 undergraduate	 dental	 student	 or	whilst	working	 in	 general	 dental	 practice.	 The	 study,	which	






complete	 the	necessary	paperwork	and	 in	 the	 afternoon,	 there	was	 a	hands-on	 clinical	 session.	The	


















identify	 issues	arising	 from	 the	altered	 formatting	and	upload	 the	data,	 so	 that	 the	 results	were	not	
affected,	but	in	the	future	master	copies	of	documents	will	be	supplied	as	PDFs.		
Feedback	from	the	DFTDs	at	the	end	of	the	study,	indicated	that	they	found	data	collection	lengthy,	as	
the	questionnaire	was	 long	and	there	were	 lots	of	clinical	parameters	 to	examine	and	record,	which	
made	it	difficult	for	them	to	complete	alongside	treating	their	patients	and	completing	other	necessary	
tasks	 in	 their	 training	 year.	 Data	 collection	 may	 have	 taken	 longer	 for	 these	 dentists	 compared	 to	
dentists	with	more	clinical	experience,	and	in	hindsight	this	should	have	been	accounted	for,	with	time	
built	 in	 to	 their	 daily	 schedule	 for	 study	 data	 collection.	 In	 addition,	 even	 though	 the	 DFTDs	 went	




participant	had	 left	as	there	had	been	so	many	sheets	to	 fill	out	the	consent	 forms	had	been	missed.	
These	 participants	 had	 given	 verbal	 informed	 consent	 to	 take	 part	 however	 without	 valid	 written	
consent,	their	data	had	to	be	excluded	from	this	study.	Perhaps	inviting	the	dentists	nurse	to	the	training	
day	would	have	been	beneficial	as	the	nurse	plays	a	crucial	role	in	record	keeping,	they	would	then	also	





This	 may	 have	 been	 poorly	 recorded	 due	 to	 the	 participants	 being	 approached	 to	 take	 part	 by	










the	ADHS.	The	 study	design	was	 suitable	 to	 collect	 the	data	 required	 to	make	 an	 assessment	of	 the	
prevalence	of	periodontal	disease,	its	relationship	with	other	oral	conditions	and	identify	potential	risk	
factors.	In	hindsight,	it	would	have	been	interesting	to	incorporate	a	medical	history	in	the	questionnaire	







In	conclusion,	 this	study	observed	that	 in	 this	population	of	NHS	patients,	prevalence	of	periodontal	
disease	was	 relatively	 low	 in	 comparison	 to	 the	most	 recent	 ADHS	 and	 figures	 for	 other	 European	





and	 gingival	 recession.	 Clinically	 relevant	 recession	 being	 associated	 with	 both	 tooth	 wear	 and	
periodontitis,	supports	a	dual	aetiology	for	gingival	recession,	whereby	it	can	arise	as	a	result	of	both	
good	and	poor	oral	hygiene	practices.		
The	 potential	 causal	 risk	 factors	 of	 periodontal	 disease	 in	 the	 present	 study	 included	 smoking	 and	
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